The effects of follicle-stimulating hormone and cyclic guanosine 3',5'-monophosphate on cyclic adenosine 3',5'-monophosphate-phosphodiesterase and resumption of meiosis in hamster cumulus-oocyte complexes.
The effects of follicle-stimulating hormone (FSH) and cyclic guanosine 3',5'-monophosphate (cGMP) on spontaneous oocyte maturation and cyclic adenosine 3',5'-cumulus-monophosphate phosphodiesterase activity (cAMP-PDE) were evaluated by using cumulus-oocyte complexes (COCs) from proestrous hamsters. After a 2-h incubation period, FSH (10 micrograms/ml and 1 microgram/ml) reduced the percentage of maturing oocytes compared with controls. This inhibition was partially overcome when cGMP-elevating agents (8-Bromo-cGMP, atrial natriuretic factor or sodium nitroprusside) were included with FSH. After a 3-h period, incubation with FSH and cGMP-elevating agents alone increased the maturation rate above that of the controls. The accelerating effects of cGMP on the maturation rate appear to be caused by its capacity to lower cAMP levels. Combining FSH (1 microgram/ml) with sodium nitroprusside reduced cAMP levels in COCs (not oocytes) compared with groups exposed to FSH alone. FSH increased cGMP levels in COCs in a dose- and time-dependent manner. Both FSH and cGMP-elevating agents produced a dose-dependent increased cAMP-PDE activity in COCs (not oocytes) following a 2-h incubation period. Together, these results suggest that, in vivo, FSH stimulates a rise in both cAMP and cGMP in COCs. While the increase in cAMP may be the initial meiotic trigger, cGMP may serve to subsequently lower cAMP by activating cAMP-PDE and thus permit the maturational process to continue.